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DMcHiPTioir or nsn mvBMTTm 

A method for the construction of an internal part having an 
air bag cover. 

flCQFM Of m PATENT IPPLIED TOR 

An internal part consisting of a base layer, a shock absorbent 
layer and a top layer is produced, where at least part of the base 
layer that is to form the air bag cover is formed using a 
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transparent material. After construction of this part, the shook 
absorbent layer described above or any other shock absorbent layer 
as wail as the top layer are exposed to a YAC laser bean through 
the transparent part of the cover. Using this method, a groove is 
formed in the material. This constitutes the method for the 
construction of an internal part having an air bag cover for which 
a patent is sought. 

DBTML1D DlBOIPTiow oi» m t kvbkttqm 
[Industrial Application] 

This invention applies to the construction method for an 
internal part and, more specifically, to the construction of an 
internal part for air bags as used in automobiles, etc. 

[Conventional Construction Technique] 

There are various methods for constructing an aperture from 
whioh the air bag ejects, in the top layer of horn boards, 
instrument panels and other devices on which an air bag Is 
installed. In. Patent Showa 58-38131, for example, a method is 
introduced where the top layer is shaped using a die forming a 
groove in- a slush mold. it is also possible, when using the 
injeotion method, to construct an internal part consisting of a top 
layer [1], a shock resistant layer [2] and a base layer [3], as 
depicted in Figure 5, to vary the thickness of the top layer 
considerably in certain places, thereby creating a product where 
stress can be concentrated in a certain spot. 

There are also some designs of a door-type, where a door is 
constructed with hinges at the spot from which the air bag Is to be 
ejected. Plgure 6 is an example of such a door-type solution: 
when explosive stress is applied on this door from the inside in 
the direction of Arrow C, Hinge 4 moves and the door opens. Undsr 
normal circumstances, this door will not open. Number 5 in this 
illustration is the line along which the door breaks. 
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[Problem Addressed by This Invention] 

However, the methods described above have some limitations, ae 

will be described below. 

! m the construction method described in Patent Show. 58- 
38131 'a groove is formed in the top layer using the slush method. 
However, ~mGSm the thickness of the top layer is a mere 1mm the 
•roov. ^nd. to .tretch or crac, when the part is fam-d. resulting 

in a high rejection rate. 

, Vh.n .it dl(t.c.n«. in tl». thlckn... of th. top layer 

using th. inaction method, th. required ^ 
considerable a. may b. observed In Figure 5. This result. In h oh 
B .t.rl.l =o.t. Also. aXthough th. inaction ..th* 1. ' 
th. oon.tructlon of .mall item, such a. horn board., it 1. not v.ry 
suit.d for th. construction of l.rg.r it... .uch ln.trum.nt 

P,n * 1 "; Th. number of part, in th. door typ. i. large, which 
„ a) c.. conduction complicate and increase, co.t. Al.o, .inc. it 

r.."t. in th. formation of a U» of br.aKag. a. shown in Flour. 

s (Ho. S). it plac.s r.strictlona on the d..lgn. 

Th. invention intends to remove th. restriction, a. d..crlb.d 
abov.. Xt propo... a construction method f or . ,n int-rn.x part w h 
an air b», cov.r that yi.lds a low r.lsotion r.t., 1. -Id.ly 
appXio.bl. and do., not pos. any r.strictlon. to d.slgn. 

tM.thod us.d to solv. this Probl.nl 

In ord.r to solv. this problem, «n lnt.rn.1 part consisting of 
. b... l.y«, . .hocK absorbent l.y.r and a top l.y.r 1. produced 

baa cov.r is formed using a transparent material. «t« 
cn.truc"on of thl. cover, th. shoe, ab.orb.nt l.y.r m.nt . d 
abov. or any oth.r shoe* absorbent layer a. w-U «• th. top l.y.r 
ar. «po..d to a YXO laser b.am through th. tr.nspar.nt part of th. 
cov.r Th. p.t.nt appli.d for cover, this m.thod to form a grocv. 
in the material. 
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When Installing air bag devices in autooobilss and othsr 
vehicles, a cover is needed from which the air bag can emerge, in 
most cases, this device is invisible to the passengers, as is the 
cover. 

Therefore, in most cases, a groove is formed on the inside of 
the top layer (or shock absorbent layer) of the internal air bag 
device. Thus, the material breaks at a predetermined point when 
the air bag is ejected, creating an aperture. 

As described above, if the groove is deep, the top layer will 
easily break at the predetermined spot. However, in order to do 
this, the top layer will have to be thin, which results in cracking 
during durability tests (heat resistance tests, weather resistance 
tests) . Characteristics such as the depth and the shape of the 
groove therefore are important, since they are directly linked to 
the ease with which the cover breaks, as well as to the durability 
of the top layer. Using this invention, it is easy to form a 
groove of the desired depth and shape using a YAG laser beam. 

No special restrictions apply as to the quality of the 
material and construction method used for the base layer, the shock 
resistant layer and the top layer. The top layer may be formed 
using, for example, the vacuum method or the slush method. 

In this invention, an internal part is created, where (at a 
minimum) that part forming the air bag cover of the air bag device 
(completely or partially) consists of a base layer (for which a 
transparent material such as for example a composite resin Is used) 
and an outside layer, which are formed in a foaming mold, after 
which the shock resistant material is inserted. Following this, a 
laser beam with a controlled output is applied through the 
previously mentioned transparent material, with which the required 
groove is formed in the shock absorbent layer or in the shock 
absorbent layer and the top layer. 

For the YAG laser device, any device available in the 
marketplace can be used. When a robot is used, repeatability and 
productivity will be high. The operational speed of the YAG laser 
beam may be adapted to the characteristics of the base layer, the 
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.hock absorbent layer and the top layer, a. well a. to the 
oharaoteristice of the groove. 

The groove nay be formed either In the .hock absorbent layer 
or in both the -hock absorbent layer and the top layer, depending 
on the fracturing load required to make the air bag expand. 

[Operation) 

By applying a laser beam through the transparent section of 
the base layer, it becomes possible to form a groove of the desired 
shape and depth in the shock absorbent layer or in the shock 
absorbent layer and the top layer without damaging or breaking the 
transparent section. This is possible due to the fact that YXO 
laser beams are not absorbed in transparent materials. 

[Example] 

Using the following examples, the invention will be explained 
even more clearly. However, application of this invention is by no 
means limited to the following examples. 

Example 1 

Figure 1 shows an instrument panel [5] that has been 
constructed using the method applied in this invention. Part 
Number 6, here depicted as a dotted line, is the air bag cover. 
Figure 2 is a cross section of the instrument panel across line A-A 
as depicted in Figure 1. Figure 3 in its turn is a magnified cross 
section of the grooves (B) as depicted in Figure 2. The groove ie 
indioated by Number 7. 

Top layer 1 in Figure 2 is formed with the slush method: the 
material used is polychloride vinyl powder (as produced by Nihon 
Zeon and Sumitomo Chemicals) . 

The base layer [3] is made from Noril (produced by Asahi 
Chemicals) using the injection method. 

Besides Noril, the base layer [3) could equally well be made 
from a polycarbonate resin, a metacryl resin or any other 
transparent material. The top layer [l) and the base layer [3) are 
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placed in a foaming mold, into which a polyurethane foam (produoad 
by Sanyo Kaaoi or Mitsui Toatsu) of the desired mixture ia than 
inaartad. After this foam seta, we have acquired the instrument 
panel [5] aa depicted in Pigure 2, with a shock absorbent leyer 
[2j. Then, from the inside of the instrument panel [5), a groove 
[Pigure 3, No. 7] is formed by using a laaer device (Toehiba) to 
project a YAC laaer beam with an output of 30 W through the base 
layer, at an -operational speed of 5-10 m/min. The YAC laser is 
operated by a robot that was taught, and covers a predetermined 
section at a predetermined speed. In this particular case, the 
speed is regulated based on the thickness of the shock absorbent 
layer [2] and the base layer (3]. If the base layer (3] i» made of 
Noril with a thickness of 2.5mm, and the shock absorbent layer 
consists of polyurethane foam with a thickness of 10am, it is 
possible to form a groove [7] with a depth of 0.1mm in the top 
layer [1], using a YAC laser with an output of 30 W and an 
operational speed of 8 m/min. As mentioned before, the optimal 
conditions for each level of thickness are determined and taught to 
a robot. A depth of 0.1-0. 2mm for the groove (7] will be 
sufficient to make it open at the required spot. Also,, with a 
dspth of 0.1-0. 2mm, the strength of the top layer [1] is not 
contemplated . 

Example 2 

Figure 4 shows how a groove [7) is formed in the ehook 
absorbent layer [2] only. Depending on the fracturing preesurs 
required to make the cover open, this may be sufficient. 

The sxaraple using the instrument panel ae described above, may 
equally well be applied to horn pads or any other devices having an 
air bag cover. 

[Result of the Invention] 

We have seen how the construction method for an Internal part 
containing an air bag cover conaistB of projecting a YAC laser beam 
through the transparent material of a rsadily made bass laysr, and 
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forming a groove in the shock absorbent layer or the ehook 
absorbent layer and the top layer. Therefore, in contrast to 
conventional methods such as the slush method, where a groove is 
formed using a special die which causes stretching and cracking, 
such stretching and cracking do not occur, and the rejection rate 
is low. Also, since by adjusting the focal point of the laser 
beam, it is possible to construct a groove with a sharp angle, it 
becomes easier to make the cover break at the desired location. 
Furthermore, the fracturing pressure needed to make the air bag 
cover break when the air bag is ejected can be reduced. And 
finally, this newly invented method places no restrictions on 
design, and may be widely applied on a variety of parts. 

mmW MKP IAKXTIOll QT THK FIOORES 

Figure 1 is a depiction of an instrument panel constructed 
using the invented method. 

Figure 2 is a cross section across line A- A in Figure 1. 

Figure 3 is an enlarged depiction of the groove [B] in Figure 

Figure 4 is an enlarged depiction of the groove as acquired in 
the second example of this invention. 

Figure 5 is a cross section of an example of an air bag cover 
constructed using conventional methods. 

Figure 6 is a cross section of another example of an air bag 
cover constructed using conventional methods. 

Legend 

1 Top Layer 

2 Shock Absorbent Layer 

3 Base Layer 

4 Hinge 

5 Instrument Panel 

6 Air Bag Cover 

7 Groove 
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